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(54) BOOSTER CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a booster circuit in which 
short time boost operation is ensured, while reducing povyer 
consumption by providing a charge pump circuit with a highest 
frequency input clock signal at resetting or turning on of power and 
a lowest frequency input clock signal at low power consumption 
mode or at a standby. 

SOLUTION: This bobster circuit is for mounting a charge pump 
circuit 103, a clock frequency setting pointer 101 and a selector 1 02 reset 
for selecting a frequency corresponding to the pointed value. The £5*9? 
pointer 101 sets the clock frequency at a. highest frequency at 
resetting or turning on of power, thus boosting the voltage to a 
desired level in a shortest time. At low power consumption mode or 
standby, a lowest frequency for sustaining the output voltage of the 
charge pump circuit 103 at some level or above is set, thus 
minimizing current consumption. The input clock frequency is set 
depending on the use conditions during normal operation and the 
output voltage is kept at a constant level, while minimizing current 
consumption. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the booster circuit in which the selector which chooses the frequency corresponding to the 
value of a charge pump circuit, the frequency setting pointer which directs a setup of the frequency of 
the clock inputted into a charge pump circuit, and a pointer is carried The above-mentioned frequency 
setting pointer is set to the highest frequency by the time of reset of an equipment or a system 
including a booster circuit, and the power up, and carries out a pressure up to them to a desired 
electrical potential difference by the shortest time amount. It is set to the lowest frequency that can 
maintain the output voltage of a charge pump circuit in the state of low-power mode or standby beyond 
a certain value, and the consumed electric current is held down to min. The booster circuit 
characterized by setting up the frequency of the clock inputted into a charge pump circuit according to 
an operating condition at the time of normal operation. 

[Claim 2] It is the booster circuit according to claim 1 characterized by carrying out the frequency 
setting of the directions of a setup of the frequency of the clock at the time of the normal operation of 
the above-mentioned frequency setting pointer more for writing data in the above-mentioned frequency 
setting pointer which consists of a latch circuit and the OR gate, and making it output this write-in 
signal. 

[Claim 3] A charge pump circuit and the frequency setting pointer which directs a setup of the 
frequency of the clock inputted into a charge pump circuit, The electrical-potential-difference 
comparator circuit which sets up the clock frequency at the time of the normal operation of this 
frequency setting pointer, In the booster circuit in which the selector which chooses the frequency 
corresponding to the value of this pointer, and the counting-down circuit which generates the clock 
group inputted into this selector are carried By comparing the output voltage of a charge pump circuit 
with specific reference voltage, the above-mentioned electrical-potential-difference comparator circuit 
is a booster circuit characterized by being real time and making automatically a change of a setup of the 
clock frequency in a frequency setting pointer. 

[Claim 4] A charge pump circuit and the frequency setting pointer which directs a setup of the 
frequency of the clock inputted into a charge pump circuit. The electrical-potential-difference 
comparator circuit which sets up the clock frequency at the time of the normal operation of this 
frequency setting pointer, In the booster circuit in which the selector which chooses the frequency 
corresponding to the value of this pointer, and the counting-down circuit which generates the clock 
group inputted into this selector are carried the above-mentioned electrical-potential-difference 
comparator circuit The booster circuit characterized by comparing the output voltage of a charge pump 
circuit with specific reference voltage, and making a clock frequency high, so that a degree with it is 
large. [ the low and output voltage of a charge pump circuit and ] [ low ] 

[Claim 5] The reference voltage of the above-mentioned electrical-potential-difference comparator 
circuit is claim 3 characterized by being the minimum electrical potential difference permitted as output 
voltage of the above-mentioned charge pump circuit, and a booster circuit according to claim 4. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the booster circuit in which the selector which chooses 
the frequency corresponding to the value of a charge pump circuit, the pointer which directs a setup of 
the frequency of the clock inputted into a charge pump circuit, and a pointer is carried. Since it is set to 
the lowest frequency that can keep constant the output voltage (VOUT) of a charge pump circuit, and 
can make min the current consumed in a booster circuit, and can maintain the output voltage of a 
charge pump circuit in the state of low-power mode or standby especially beyond a certain value, and 
the consumed electric current is held down to min and a frequency-setting pointer is set to the highest 
frequency to the time of reset, or a power up, it is related with the booster circuit which can carry out a 
pressure up to a desired electrical potential difference in the shortest time amount. 
[0002] 

[Description of the Prior Art] In the booster circuit which built in the conventional charge pump circuit, 
it was only that the frequency of the clock inputted into a charge pump circuit, has immobilization or the 
change-over at the time of a standby condition. For example, the technique switched at the time of 
normal operation and a standby mode is indicated by JP,1-241659,A. The block diagram of the booster 
circuit which builds drawing 1 of this official report in a microcomputer is shown. It consists of a charge 
pump circuit which has an input terminal Vin and an output terminal Vout, and a clock signal CLK inputs, 
and a change-over circuit which switches a clock signal. According to drawing 2 of this official report, a 
frequency divider is constituted from a selector which consists of the 1/n counting-down circuit which 
consists of frequency dividers, an inverter, the AND gate, and the OR gate, and at the time of normal 
opieration, the signal which carried out dividing of the reference clock signal for the reference clock 
signal to 1/n at the time of a standby mode is chosen, respectively, and it has at it the function to input 
a clock signal CIN into a charge pump circuit. 
[0003] 

[Problem(s) to be Solved by the Invention] However, with this conventional technique, there was a 
problem that the current consumed in a booster circuit at the time of normal operation was large. The 
reason is that it has inputted into the charge pump circuit the clock signal of the highest frequency 
inputted from an external terminal at the time of normal operation. For example, since an interior-action 
frequency's being reduced and the access frequency of EPROM change with time amount progress 
• - - whea using the output of a charge pump circuit for read-out of EPROM built in a microcomputer,~the 
current consumed with the output of a charge pump circuit changes. Therefore, it always is not 
necessary to input the clock signal of the highest frequency into a charge pump circuit. On the other 
hand, at a power up or the time of reset, in order to make into the shortest time amount which carries 
out a pressure up, it is effective to input the clock signal of the highest frequency into a charge pump 
circuit. At a power up or the time of reset, this invention carries out a pressure up by the shortest time 
amount, and offers the booster circuit which can reduce power consumption most not only at the time 
of standby but at the time of normal operation. 
[0004] 
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tM^ans for Solving the Problem] By carrying the selector which chooses the frequency corresponding to 
the value of the pointer which directs a setup of the frequency of the clock inputted into a charge pump 
circuit, and a pointer, the booster circuit by this invention can keep constant the output voltage (VOUT) 
of a charge pump circuit, and can make min the current consumed in a booster circuit. Since the lowest 
frequency that can maintain the output voltage (VOUT) of the charge pump circuit which a pressure up 
can do to a desired electrical potential difference in the shortest time amount, and is beforehand called 
for by evaluation in the state of low-power mode or standby beyond a certain value since it is set to the 
highest frequency to the time of reset of an equipment or a system (for example, microcomputer) 
including a booster circuit or a power up is set, a frequency setting pointer can hold down the consumed 
electric current to min. At the time of normal operation, the frequency of the clock inputted into a 
charge pump circuit can be set up according to an operating condition. Since the electrical-potential- 
difference comparator circuit where the booster circuit of drawing 2 and drawing 3 compares reference 
voltage with the output voltage (VOUT) of a charge pump circuit to the frequency setting approach at 
the time of this normal operation carrying out by the data writing to a frequency setting pointer in the 
case of the frequency setting pointer of drawing 1 is built in, adjustable can be carried out automatically 
and it is characterized by automating a setup of a pointer. Further, the booster circuit of drawing 3 can 
carry out adjustable [ of the rate which makes a frequency high by the degree of a fall ], when the 
output voltage (VOUT) of a charge pump circuit declines. In the booster circuit in which the selector 
which chooses the frequency corresponding to the value of the frequency setting pointer which directs 
a setup of the clock frequency which inputs invention according to claim 1 into a charge pump circuit 
and a charge pump circuit, and a pointer is carried The above-mentioned frequency setting pointer is 
set to the highest frequency by the time of reset of an equipment or a system including a booster 
circuit, and the power up, and carries out a pressure up to them to a desired electrical potential 
difference by the shortest time amount. It is set to the lowest frequency that can maintain the output 
voltage of a charge pump circuit in the state of low-power mode or standby beyond a certain value, and 
the consumed electric current is held down to min. It is characterized by making into min the current 
which sets up the frequency of the clock inputted into a charge pump circuit according to an operating 
condition at the time of normal operation, and keeps the output voltage of a charge pump circuit 
constant, and is consumed in a booster circuit. Invention according to claim 2 is set to a booster circuit 
according to claim 1, and directions of a setup of the frequency of the clock at the time of the normal 
operation of the above-mentioned frequency setting pointer write data in the above-mentioned 
^frequency setting pointer which consists of a latch circuit and the OR gate, and are characterized by 
carrying out a frequency setting more for making it output this write-in signal. The frequency setting 
pointer which directs a setup of the frequency of the clock which inputs invention according to claim 3 
into a charge pump circuit and a charge pump circuit, The electrical-potential-difference comparator 
circuit which sets up the clock frequency at the time of the normal operation of this frequency setting 
pointer, In the booster circuit in which the selector which chooses the frequency corresponding to the 
value of this pointer, and the counting-down circuit which generates the clock group inputted into this 
selector are carried By comparing the output voltage of a charge pump circuit with specific reference 
voltage, the above-mentioned electrical-potential-difference comparator circuit is characterized by 
changing a setup of the clock frequency in a frequency setting pointer automatically on real time. The 
frequency setting pointer which directs a setup of the frequency of the clock which inputs invention 
according to claim 4 into a charge pump circuit and a charge pump circuit, The electrical-potential- 
difference comparator circuit which sets up the clock frequency at the time of the normal operation of 
this frequency setting pointer, In the booster circuit in which the selector which chooses the frequency 
corresponding to the value of this pointer, and the counting-down circuit which generates the clock 
group inputted into this selector are carried the above-mentioned electrical-potential-difference 
comparator circuit The output voltage of a charge pump circuit is compared with specific reference 
voltage, and it is characterized by making a clock frequency high, so that a degree with it is large. [ the 
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'low and output voltage of a charge pump circuit and ] [ low ] Invention according to claim 5 is 
characterized by the reference voltage of the above-mentioned electrical-potential-difference 
comparator circuit being the minimum electrical potential difference permitted as output voltage of the 
above-mentioned charge pump circuit in claim 3 and the booster circuit according to claim 4. 
[0005] 

[Embodiment of the Invention] Drawing 1 is the block diagram showing the configuration of the 1st 
example of this invention. It consists of a frequency setting pointer 101, a selector 102, and a charge 
pump circuit 103, the pressure up of the input power VIN is carried out, and it outputs to Terminal 
VOUT. The power source used in the circuit of the frequency setting pointer 101 or a selector 102 or 
the other power source is sufficient as input power VIN. Since Terminal VOUT can obtain supply of a 
charge from input power VIN, it can be used as a power supply terminal. 

[0006] Next, the example of a circuit of the charge pump circuit 103 is explained with reference to 
drawing 4 . The charge pump circuit of drawing 4 consists of capacitors 30 and 31, N channel transistors 
32, 33, and 34, and an inverter 35, and has the function which supplies the charge of input power VIN to 
Terminal VOUT synchronizing with a clock signal CIN. 

[0007] A selector 102 is explained with reference to the example of a circuit of drawing 5 . A selector 
102 has the function which chooses the clock signal CIN inputted into the charge pump circuit 103 from 

the clock signals CLK, CLK2, and CLK3 with which frequencies differ CLKN. A clock signal CLK is 

the clock of the minimum frequency which can maintain the potential of the terminal VOUT of a charge 
pump circuit beyond a certain value, when the equipment and the system by which clock signal CLKN 
includes the booster circuit of this invention are set as low-power mode or a standby condition in the 
clock of the highest frequency used by equipment including the booster circuit of this invention, and the 
system. The circuit of drawing 5 is a circuit which can choose from CLK1, CLK2, CLK3, and CLK4 the 
clock signal CIN clock signal inputted into a charge pump circuit, and consists of clocked buffers 20, 21, 
22, and 23. When an input signal 1 is High level, CLK1 is chosen as a clock signal CIN, and similarly, 
when an input signal 2 is High level, CLK2 and an input signal 3 are High level and CLK3 and an input 
signal 4 are High level, CLK4 is chosen. Although the example of a circuit of this drawing shows the case 
where the number of the clock signals which can be chosen is four, the number of inputs and frequency 
of a clock signal may be set as arbitration. 

[0008] Next, the example of a circuit of the frequency setting pointer 101 is explained with reference to 
drawing 6 . It consists of latch circuits 11, 12, 13, and 14 and the OR gate 15. The output signal 1 of a 
latch circuit 1 1 is a signal which is set when RESET changes to High level, is reset when Signal STOP 
changes to High level, and latches and outputs the value of the setting data DAT A1 when Signal SET 
changes to High level. Similarly, the output signal 2 of a latch circuit 1 2 is a signal which is reset when 
Signal RESET and Signal STOP change to High level, and latches and outputs the value of the setting 
data DAT A2 when Signal SET changes to High level. The output signal 3 of a latch circuit 13 is a signal 
which is reset when Signal RESET and Signal STOP change to High level, and latches and outputs the 
value of setting data DAT A3 when Signal SET changes to High level. The output signal 1 of a latch 
circuit 14 is a signal which is reset when RESET changes to High level, is set when Signal STOP 
changes to High level, and latches and outputs the value of setting data DAT A4 when Signal SET 

-changes to High Jevel. - . — - ■- — - 

[0009] With reference to the circuit diagram of drawing 4 , and the timing diagram of drawing 16 , 
explanation of the charge pump circuit 103 of operation is given. The threshold of V36 and the N 
channel transistors 32, 33, and 34 is set [ the High level electrical potential difference of a clock signal 
CIN and the output signal CINB of an inverter 35 / VIN and a Low level electrical potential difference ] 
to VT for the initial voltage of 0 and a contact 36 for explanation. When a clock signal CIN changes from 
initial value Low level to High level, the potential of a contact 36 serves as V36+VIN, and since the N 
channel transistor 32 turns on off and the N channel transistor 33, the charge stored by the capacitor 
30 is stored in a capacitor 31 through a contact 37. At this time, the potential of a contact 37 serves as 
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VOUT-VT, and since the N channel transistor 34 is turned off, it does not have the influx of a VOUT 
terminal to a current. The condition at this time is shown at T31 period of drawing 16 . 
[0010] If a clock signal CIN changes to Low level after this, since the output signal CINB of an inverter 
35 is set to High level, the potential of a contact 37 will rise to VOUT-VT+VIN, and the charge stored 
by the capacitor 31 since the N channel transistor 33 turned on off and the N channel transistor 34 will 
be sent to a VOUT terminal. The potential of a contact 37 falls for a time for migration of a charge. 
Since a current is consumed in the equipment or the circuit which connects a VOUT terminal, potential 
falls for a time. On the other hand, since the N channel transistor 32 is turned on, the charge of input 
power VIN is moved and stored in a capacitor 30. The condition at this time is shown at T32 period of 
drawing 16 . 

[0011] If a clock signal CIN changes to High level again, since transistors 32, 33, and 34 will be in the 
condition which shows at R> 6T drawing 16 33 period and a VOUT terminal does not have supply of a 
charge, potential will fall further. If the VOUT terminal potential at the time of T33 period termination is 
too low, malfunction of the equipment or the circuit linked to a VOUT terminal may be caused. 
[0012] Thus, since it can supply the charge of input power VIN to a VOUT terminal synchronizing with a 
clock signal CIN, by making the frequency of a clock signal CIN high, the charge pump circuit 103 needs 
to make [ many ] the charge amount of supply from input power VIN, and when the fall of potential of a 
VOUT terminal is large, when the fall of potential of a VOUT terminal is small, it can make the frequency 
of a clock signal CIN low. For example, when using the power source of the output terminal of a booster 
circuit for EPROM read-out electrical-potential-difference generation of a microcomputer with a built-in 
EPROM, the charge pump circuit 103 inputs 3V into input power VIN, and has the capacity which 
supplies 4.5V to an output terminal VOUT. 

[0013] With reference to drawing 13 , explanation of the frequency setting pointer 101 of operation is 
given. Drawing 13 is the timing diagram which showed circuit actuation of the frequency setting pointer 
shown in the selector shown in drawing 5 , and drawing 6 . If Signal RESET changes to High level, a 
signal 1 will be set as High level and signals 2, 3, and 4 will be set as Low level. A RESET signal is a 
pulse signal which changes to the time of reset of equipment including the booster circuit of this 
invention, and a system, and a power up at High. The signals 1, 2, 3, and 4 set up at this time hold a 
value until Signal SET and Signal STOP change to High level. As for the clock signal CIN with which a 
signal 1 inputs it into the charge pump circuit 103 by the selector 102 since the period T1 after Signal 
RESET changes to High level until Signal SET changes to High level is High level, the clock signal CLK 
of the maximum high speed is chosen. According to the value of the setting data DAT A1, DATA2, 
DATA3, and DATA4 in case Signal SET changes to High level, either of the signals 1, 2, 3, and 4 is set 
as High level at T2 of drawing 13 , T3, T four, and T5 period. As for the clock signal CIN inputted into 
the charge pump circuit 103 in a selector 102, a clock signal CLK is chosen in T2 period. During T 
tertiary stage, a clock signal CLK3 is similarly chosen in a clock signal CLK4 and T5 period by the clock 
signal CLK2 and T-four period. 

[0014] If Signal STOP changes to High level, a signal 4 will be set as High level and signals 1, 2, and 3 
will be set as Low level. A STOP signal is a signal which changes to High, when equipment and a system 
including the booster circuit of this invention are set as low-power mode or a standby condition. At this 
time, a clock signal CLK4 is chosen by the selector 102. A clock signal CLK4 is the clock of the lowest 
frequency which can maintain the potential of the terminal VOUT of the charge pump circuit 103 beyond 
a certain value. The condition at this time is shown at T6 period. 

[0015] For example, as an EPROM read-out electrical potential difference of a microcomputer with a 
built-in EPROM, when using the power source of the output terminal of a booster circuit, the oscillator 
output clock of a microcomputer or the output clock of a PLL circuit is used for the clock signal of the 
highest frequency, the object for clock timers which builds the potential of the terminal VOUT of the 
charge pump circuit 103 in the clock signal CLK4 of the lowest frequency which can be maintained 
beyond a certain value — the clock signal of the frequency of 32KHZ(s) can be used. 
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[0016] Drawing 2 is the block diagram showing the configuration of the 2nd example of this invention. It 
consists of the frequency setting pointer 201, a selector 102, a charge pump circuit 103, a counting- 
down circuit 204, and an electrical-potential-difference comparator circuit 205. The circuit of the 
frequency setting pointer 201 was changed from the 1st example, and the counting-down circuit 204 
and the electrical-potential-difference comparator circuit 205 were added. 

[0017] The example of a circuit of the frequency setting pointer 201 is explained with reference to., 
drawing 7 . In addition to the latch circuits 11, 12, 13, and 14 and the OR gate 15 which were constituted 
from the 1st example, it consists of latch circuits 21 1, 212, 213, and 214, the AND gates 221, 241, 222, 
242, 223, 243, 224, and 244, and the OR gates 231, 232, 233, and 234. Signals 1, 2, 3, and 4 are the same 
outputs as an example 1, when Signal RESET and Signal STOP change to High level, but when Signal 
SET changes to High level, they change in the state of Signal FAST and Signal SLOW. 
[0018] The example of a circuit of the electrical-potential-difference comparator circuit 205 is explained 
with reference to drawing 8 . A circuit consists of a comparator 59 and the AND gates 57 and 58. The 
potential and reference voltage of Terminal VOUT of the charge pump circuit 103 are compared, and 
when the potential of Terminal VOUT is low, High level and Signal SLOW are set as Low level for Signal 
FAST, and when the potential of Terminal VOUT is conversely high, Low level and Signal SLOW are set 
as High level for Signal FAST. Reference voltage inputs the minimum potential permitted with the 
terminal VOUT of the charge pump circuit 103. The example of a circuit of a comparator 59 is shown in 
drawing 12 . Although this circuit consists of P channel transistors 50, 51, and 56, N channel transistors 
52, 53, and 54, and an inverter 55, and a comparator does not operate effectively when Signal STOP is 
High level, the consumed electric current of a comparator can be lost. 

[0019] Next, the example of a circuit of a countings-down circuit 204 is explained with reference to 
drawing 9 . It consists of 1/2 frequency dividers 41, 42, and 43, and the clock signal CLK2 which carried 
out dividing of the clock signal CLK of the highest frequency to one half, the clock signal CLK3 which 
carried out dividing to 1/4, and the clock signal CLK4 which carried out dividing to 1/8 are outputted. 
Although this drawing described the circuitry which outputs three kinds of clock signals, a frequency 
divider can be fluctuated according to the input number of the clock signal of a selector 102. Moreover, 
it is not necessary to limit the division ratio of a frequency divider to one half. 
[0020] Actuation of an example 2 is explained. With reference to drawing 14 , explanation of the 
frequency setting pointer 201 of operation is given. Drawing 1414 is the timing diagram which showed 
circuit actuation of the frequency setting pointer of drawing 7 . T1 1 period of drawing 14 — a signal 1 
High level — output-signal 1D of a latch circuit 21 1,212,213,214 is set as High level, and signal 2D, 3D, 
and 4D are set as Low level for signals 2, 3, and 4 by Low level, since Signal SLOW is High level when 
Signal SET changes to High level in T12 period — a signal 1 — GND level, i.e., Low level, — a signal 3 
latches the Low level of signal 2D, a signal 4 latches the Low level of signal 3D, respectively, and a 
signal 2 outputs the High level of signal 1D. 

[0021] since Signal SLOW is High level when Signal SET changes to High level like [ T13 andT14 period ] 
T12 period — a signal 1 — GND level, i.e., Low level, — a signal 3 latches signal 2D, a signal 4 latches 
signal 3D, respectively, and a signal 2 outputs signal 1D. the clock signal CIN inputted into a charge 
pump-output circuit in a selector 102 — T1 1 period — a clock signal CLK — in T12 period, a clock 
signal CLK3 is chosen in T13 period, a clock signal CLK4 is chosen in T14-period, respectively, and, as 
for the frequency, the clock signal CLK2 becomes low. 

[0022] since Signal FAST is High level on the other hand when Signal SET changes to High level in T15 
period — a signal 1 — the Low level of signal 2D — a signal I 3 latches the High level of signal 4D, a 
signal 4 latches GND level, i.e., Low level, respectively, and a signal 2 outputs the Low level of signal 3D. 
At this time, as for the clock signal CIN inputted into a charge pump-output circuit compared with T14 
period, a frequency becomes high. Thus, it is high in the frequency of the signal CIN inputted into a 
charge pump when Signal SLOW is High level, and a frequency can be made low when Signal FAST is 
High level. 
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10023] Drawing 3 is the block diagram showing the configuration of the 3rd example of this invention. It 
consists of the frequency setting pointer 301, a selector 102, a charge pump circuit 103, a counting- 
down circuit 204, and an electrical-potential-difference comparator circuit 305. The circuit of the 
frequency setting pointer 301 and the electrical-potential-difference comparator 305 was changed from 
the 2nd example. 

[0024] The example of a circuit of the frequency setting pointer 301 is explained with reference to 
drawing 10 R> 0. In addition to the latch circuits 11, 12, 13, and 14,211,212,213,214 and the OR gate 15 
which were constituted from the 2nd example, it consists of the AND gates 261, 271, 281, 241, 262, 272, 
282, 242, 263, 273, 283, 243, 264, 274, 284, and 244 and the OR gates 311 and 291,292,293,294. 
[0025] The example of a circuit of the electrical-potential-difference comparator circuit 505 is explained 
with reference to drawing 1 1 . In addition to the comparator 59 and the AND gate 57 which were 
constituted from the 2nd example, it consists of comparators 63 and 64, the AND gates 60, 61, and 62, 
and resistance 65, 66, and 67. The potential and reference voltage of Terminal VOUT of the charge 
pump circuit 103 are compared, either serves as High level in the order of Signals FAST2, FAST1, and 
FAST, so that a degree low when the potential of Terminal VOUT is low is large, and Signal SLOW is set 
as Low level. Conversely, when the potential of Terminal VOUT is high, Low level and Signal SLOW are 
set as High level for signals FAST, FAST1, and FAST2. Reference voltage inputs the minimum potential 
permitted with the terminal VOUT of the charge pump circuit 103 like an example 2. The circuit of 
comparators 59, 63, and 64 is shown in drawing 12 like an example 2. 

[0026] Actuation of an example 3 is explained. With reference to drawing 1 5 , explanation of the 
frequency setting pointer 301 of operation is given. Drawing 1515 is the timing diagram which showed 
circuit actuation of the frequency setting pointer of drawing 10 . Since it is the point that Signal SET 
changes from T21 period to High level till T24 period and Signal SLOW is High level, it is the completely 
same actuation as T11 to T14 period shown in timing diagram drawing 14 of the frequency setting 
pointer 201 of the 2nd example. Similarly, although not shown in the timing diagram of drawing 15 , Signal 
SET is the point of changing to High level, and also when Signal FAST is High level, it is the completely 
same actuation as the 2nd example. 

[0027] In that Signal SET changes to High level, when a signal FAST 1 is High level, a signal 1 latches 
High level, when signal 2D or signal 3D is High level, when that is not right, it latches Low level, and 
outputs. A signal 2 latches and outputs the level of signal 4D. Signals 3 and 4 latch and output GND 
level, i.e., Low level. In the example of T25 period of drawing 15 , since signal 4D is [ signal 1D, 2D, and 
-3D.] Low level on High. level, a signal 2 latches Low level and, as for signals 1, 3, and. 4,. outputs the High 
level of signal 4D, respectively. In that Signal SET changes to High level, when a signal FAST 2 is High 
level, a signal 1 latches and outputs power^source level, i.e., High level. Signals 2, 3, and 4 latch GND 
level, i.e., Low level, respectively, and output it. Thus, if the signals [ FAST / FAST or / 2 ] 1 change to 
High level, the clock signal CIN inputted into a charge pump-output circuit compared with the case 
where Signal FAST changes to High level, in the example 2 can make a frequency high more. 
[0028] 

[Effect of the Invention] By the shortest time amount, to desired potential, I hear that the pressure up 
of the 1st effectiveness in the 1st example can be carried out to the time of reset of equipment and a 
system, or a power up, and it is in them. The reason is that- it chooses the clock of the highest — * 
frequency as the input-clock signal of a charge pump circuit at the time of reset of equipment and a 
system, and a power up. When equipment and a system are set as low-power mode or a standby 
condition, I hear that the current consumed in a booster circuit is made as for the 2nd effectiveness to 
min, and there is. The reason is that it chooses the clock of lowest frequency as the input-clock signal 
of a charge pump circuit, when equipment and a system are set as low-power mode or a standby 
condition. When this clock is chosen and equipment and a system cancel of low-power mode or a 
standby condition, the pressure-up potential which can operate immediately can be maintained. Even 
when equipment and a system are carrying out normal operation of the 3rd effectiveness, I hear that the 
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current consumed in a booster circuit is made as for it to min, and there is. The reason is that it can 
change the frequency of the input-clock signal of a charge pump circuit working. 

[0029] When the equipment and the system other than the effectiveness of the 1st example are carrying 
out normal operation of the effectiveness of the 2nd example, I hear that it makes the consumed 
electric current of a booster circuit real time at min, and can supply pressure-up potential, and there is. 
The reason is that the output terminal potential and reference voltage of a charge pump circuit are 
compared, and it can change the frequency of the input-clock signal of a charge pump circuit working. 
[0030] Even when the equipment and the system other than the 2nd example are carrying out normal 
operation to the 1st and the potential of the output terminal of a charge pump circuit falls rapidly, I hear 
that the effectiveness of the 3rd example can increase supply of a charge according to the degree of a 
fall, and there is. The reason is that it can make high the frequency of the input-clock signal of a charge 
pump circuit according to the fall degree of the potential of a charge pump circuit output terminal. 



[Translation done.] 



* NOTICES * 

JP0 and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the configuration of the 1st example of this invention. 
[Drawing 2] It is the block diagram showing the configuration of the 2nd example of this invention. 
[Drawing 3] It is the block diagram showing the configuration of the 3rd example of this invention. 
[Drawing 4] It is th<e circuit diagram of the charge pump circuit applied to this invention. 
[Drawing 5] It is the circuit diagram of the selector circuit applied to this invention. 
[Drawing 6] It is the circuit diagram of the frequency setting pointer circuit applied to this invention. 
[Drawing 7] It is the circuit diagram of the frequency setting pointer circuit applied to the 2nd example 
of this invention. 

[Drawing 8] It is the circuit diagram of the electrical-potential-difference comparator circuit applied to 
the 2nd example of this invention. 

[Drawing 9] It is the circuit diagram of the clock signal counting-down circuit applied to the 2nd and 3rd 
example of this invention. 

[Drawing 10] It is the circuit diagram of the frequency setting pointer circuit applied to the 3rd example 
of this invention. 

[Drawing 11] It is the circuit diagram of the electrical-potential-difference comparator circuit applied to 
the 3rd example of this invention. 

[Drawing 12] It is the comparator circuit diagram of the electrical-potential-difference comparator 
circuit of the 2nd and 3rd example of this invention. 

[Drawing 13] It is a timing diagram for explaining circuit actuation of the frequency setting pointer of the 
1st example of this invention, and a selector. 

[Drawing 14] It is a timing diagram for explaining circuit actuation of the frequency setting pointer of the 
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'2nd example of this invention. 

[Drawing 15] It is a timing diagram for explaining circuit actuation of the frequency setting pointer of the 
3rd example of this invention. . ; - ^ ; r » />t .->.<■; 

[Drawing 16] It is a timing diagram for explaining circuit actuation of the charge pump circuit applied to 

this invention. 

[Description of Notations] 

101, 201, 301 — Frequency setting pointer 

102 — Selector 

103 — Charge pump circuit 

204 — Counting-"dbwn circuit 

205 305 — Electrical-potential-difference comparator circuit 30 31 — Charge pump circuit capacitor 
32, 33, 34 — N channel transistor 35 — Inverter 

36 37 — Amplitude-measurement point 

CLK, CLK1, CLK2, CLK3, CLK4 - CLKN — CLK selection signal 11 12, 13, 14 — Latch circuit 15 — OR 
gate 

211, 212, 213, 214 — Latch circuit 

221, 241, 222, 242, 223, 243, 224, 244 — AND gate 

231, 232, 233, 234 — OR gate 



[Translation done.] 
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